High-level secretion of biologically active aprotinin from the yeast Pichia pastoris.
A synthetic gene encoding aprotinin (bovine pancreatic trypsin inhibitor) was fused to the Saccharomyces cerevisiae prepro alpha mating factor leader sequence at the dibasic amino acid processing site. Pichia pastoris strains were developed to express one or multiple copies of a methanol-inducible expression cassette containing the gene fusion. P. pastoris containing a single copy of the vector secreted approximately 150 mg/l of immunoreactive protein. A construct bearing five copies of the expression cassette secreted 930 mg/l of aprotinin. The purified aprotinin molecule was equipotent with the native molecule in a trypsin inhibition assay. Protein sequence analysis showed that the alpha factor-aprotinin fusion was not processed at the basic amino acid residues Lys-Arg. Instead, recombinant aprotinin had additional N-terminal amino acids derived from prepro alpha factor. The N-terminal extension was variably 11 or 4 amino acids. Inclusion of the spacer DNA sequence encoding Glu and Ala between aprotinin and the Lys-Arg processing site led to the secretion of a biologically active aprotinin containing only a Glu-Ala N-terminal extension.